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I.

INTRODUCTION

A.

Background

Project Gasbuggy was the first joint Govermmemt-industry experiment
in the United States that utiliszed a nuclear explosive to stimulate
a low productivity natural gas reservoir, The project included the
detonation of a 29-kii;taﬁ nuclear device on Decembar 10, 1967, at a
depth of 4,240 feet in the Sen Juﬁu basin of northwestern Mew
Mexico, spproximately 75 miles east of Farmington (Figure 1). Upon
completion of the long-~term production testing and pressure
monitoring activities in late 1976, it wae determined that there was

no longer a programmatic need to msintain the Project Gasbuggy site,

The site restoration planning phase began in early 1978 and was com—
pleted in July 1978 with the issuance of the operational plan for
well plugging and site restoration sctivities, NV0-195. The field
activities were conducted over a six-week period during August and
September of 1978. This report summarizes the field activitiea and
describes the final site status, including the disposition of all

project facilities and final surface and subsurface configurations.
Authority

Approval from Headquarters, U.S, Department of Energy {DOE)}, to
proceed with the Gasbuggy site restoration project was received in a
message dated Jume 12, 1978, from Hugh D. Guthrie, Acting Pirector,
Division of 0il, Gas and Shale Technology, to R, W. Taft, Assistant
Manager for Plans,.Eugineering and Budgets, DOE, Nevada Operations
0ffice (WV)}.
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c.

The responsibility of DOE to counduct the restoration work is cited

in the following applicable documents:

1, Comntract AT{04-3)-711, deted January 31, 1967, signed by the
AEC (now a part of DOE}, Department of the Interior, and the El
Pasc Natural Gas Co. (EPNG),

2. Memorandum of Understanding, dated March 23, 1967, between the
Department of Agriculture's U.5. Forest Service {USFS) and the
AEC,

Restoration ﬂbjectives

The general objectives of the restorsation were to plug and abandon
all project related bore holes, remové surface facilities, perform
radiological decontamination as required, return EPNG materisls and
equipment for unrestricted use, transport solid radiclogic waste to
the Nevada Test Site (NTS) for disposal, dispose of liquid
radiclogic waste by injecting into the nuclear cavity, remove
existing fences, and reseed areas disturbed by the restoration

activities.

IT. INKITIAL SITE STATUS

A,

Lands

The project installations (Figure 2) conaisting of the ground zero
{GZ} area, the recording trailer park {RTP), the control point (CP},
and the helicopter pad were located on lands within the Carson
National Foreat. The use of these lands for the Gasbuggy Project
was established in the previously cited Memorandum of Understanding
between the U.S. Forest Service and the U.S. Atomic Energy

Commiseion. Additionally, by land withdrawal action of Public Land
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Order 4232, dated June 22, 1967, the Bureau of Land Management
withdrew from all forms of appropriation, including mining and
mineral leasing laws, and reserved for the use of the Atomic Energy
Commission the surface and subsurface of lands within Section 36,
T29N, RAW, New Mexico Principal Meridian, BSurface and subsurface
operating rights to lands within the SW 1/4 of the described section
ware reserved for the use of the AEC under stipulations of

Contract AT{04-3)-711. Access to the project site was by a road
traversing the Jicarilla Apache Indian Reservation. Upgrading and
sextending this roadway was accomplished by the New Mexico State
Highway Department through EPKG under stipulations in Contract
AT(04-3)-711. This road was provided for Project Gasbuggy use, but
the project did not acquire controel or responsibility for its main~

tanance.
Surface Facilities

All facilities asscciated with the former contrel point, recording
trailer park, and helicopter pad locations had previoualy been
removed; the areas had been graded, shaped, and reseeded; and
existing eurface conditions at these locations were considered to
satisfy reatoration criteria. The areas where work was performed
during this site restoration included the fenced area which encom—
passed Wells GB-1, -2RS, -3, -ER, and 10-36 {see Figure 3), and any
area which would be disturbed during the plugging of Well GB-D. The

major facilities comprising the fenced area were as follows:

1. GB-ER Production Testing System: Consists of two separators

with insulating enclosures, manifold systems, skid-mounted
metering runs, flow control equipment, 4 1/2-inch-diameter
flare line, flare stack, l00-barrel water tank ("Red Tank"),
6-foot by 4-foot pump shed, steam-apray system in an 8-foot by
10-foot metal shed, plus coonecting water and gas lines with

asaociated valves.,
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2. Decontamination Pad and Pit: A 20-foot by 40-foot concrete pad
sloped to an excavated pit approximately 40 feet by 20 feet by
4 feet deep surrounded by a 3-foot-high berm., The pit contains

the deteriorated remains of an asphalt-plastic lining.
3. Fence: Approximately 3,500 feet of 6—foot-high mixed four-
strand barbed wire and woven wire fence on steel posta with one

16-foot-wide double gate and two 12-foot-wide single gates.

4. Miscellaneous: Three separators, four 6-foot by 4-foot

galvanized metal storage sheds, four light standarda, three
electrical panel boards, come pipe stanchion set in a concrete
base, two abandoned septic tanks, three wellhead lubricator
platforms, and miscellaneocus concrete pads approximately 6 feet

by & feet in size.

Subsurface Facilities ’//rgbi

Four wells {GB-1, GB-2RS, GB-3, and GB-ER) were drilled for the
performance of Project Gasbuggy. A fifth well, GB-D, not related to
the objectives of the Project Gasbuggy, was drilled and instrumented
as an add-on project for the Advanced Research Projects Agency
{ARPA). Well locations are shown in Figure 3. The subsurface
configuration of these wells prior to the restoration work is
thoroughly described and depicted in WVD-195. Each well included
appropriate wellhead equipment which was scheduled for removal

during plugging and abandonment work.

An additionsl well, EPRG No. 10-36, which existed prior to Froject
Gasbuggy execution, is located within the bounds of the aite
restoration work limits. Because this well is completed in a water

aquifer above the nuclear stimulsted gas sand, the DOE determined it



was degirable to maintain it in the long-term monitoring program.
Owvuership of the well was subseguently acquired by the Govermment
- and the configuration of the well was not altered during the restora- '{

tion effort.
D. Topography

The land contours within the site restoration surface work limits or
previously described GZ fenced area conformed to the surrounding
terrain, which can be described as relatively flat to gently rolling.
Mud reserve pits used duriag the drilling phaee had bean backfilled
and there were no unnatural appearing land features except for the S
decontamination pit and surrounding berm at the edge of the concrete
pad. Natural revegetation has taken place throughout the affected
areas. EPNG and DOE had graded and seeded all oth@f project installa-
tion areas and no additicnal grading or seeding vas performed except

a8 was required because of surface disturbance during the site restora-

tion work.
E. BRadiological Conditions

The extent and levels of surface comtamination at the Gasbuggy site

had been documented by soil and water sampling programs and asite

L
R

surveys by the Environmental Protection Agency (EPA), EPNG, and DOE. B

Anglyses from theee surveys indicated that there was no radiological

contamination of soil or surface waters which exceeded the following

DOE gite rvestoration criteria*®

*Beference: PNE-3-89, Project Gasbuggy Radiation Clearance Report, Table 8;
DOE Appendix 0524, Annex A, Table 2; ANSI 328-1976 (Table 1 of 2); and
Nv0-195, Project Gasbuggy Well Plugging and Site Restoratioa Plan, Section V.

]



Surface Water

Tritium 300 pCi/ml

Buildings, Equipment, and Materials

Tritium (nonremovable) 5,000 pCi/100 cmd

Tritium {(removable) 1,000 pCi/l100 cm?
Soil

Tritium only 30,000 pCi/ml

Soil Moisture

Beta-Gamma (including worldwide
fallout) , 0.05 mrad/hr
Bets-Gamms

{megsured at 1 cm)

Radiclogical contamination in excess of DOE criteria was expected on
interior surfaces of the gaes production-testing system from the
GB-ER well bore tudbing through the flare stack. In additionm,
tritium-contaminated liquid was contained in the 100-barrel water

storage tank {"Red Tank").

IIT. PROJECT PARTICIPANTS

A. The U.S. Department of Energy, Nevada Operations {DOE/NV), developed
the restoration plan, provided the contractora to perform the
required radiological and general support tasks, and directed and
coordinated field activities through on-site project engineering and

radiological personnel.



1v.

c.

Fenix and Scisson (F&S), an operating contractor for the Mevada Test
Site, provided the technical and administrative services to
accomplish all well plugging and site reatoration objectives except

those associated with radiclogical support.

Eberline Instrument Corporation {EIC}, under prime contract No.
ET-78-C-08-1582, provided the techmnical direction amd on-esite super-
vision to accompliah all radiological decontamination and monitoring

in accordance with DOE radiological criteris.

El Pasc Natural Gas Co. provided logistical support to include
electrical and gas utilities supply and maintenance and liaisom with
United States Forest Service and United Btates Geological Service

personnel.

SITE RESTORATION ACTIVITIES

A,

Mobilization

Field activities started during the week of August 13, 1978, with
the arrival of the F&S, EIC, and DOE personnel st the Gasbuggy Bite.
Radiological support and office trailers were set in place and
connected to a 50-kW natural gas-powered generator provided by EPKG.
Mobile phone services were installed and a 400-barrel water supply
tank was set and appropriate connections made. The portable well
servicing unit and crew arrived on August 18, 1978, to substantiaily

complete the mobilizetion phase.
Decontanination System
The first major activity was to provide the capsbility for radio-

logically decontaminating various materials and equipment com-

ponents. This was accomplished by refurbishing an existing steam

10
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generator and fabricating a 35-foot-leng by 12-foot-wide steel drip
pan with a 400-gallon sump at one end. The decontamination pan was
installed on a graded 3° slope adjacent to the steam generator. A

controlled area was established around the drip pam by encompassing
it with yellow rope attached to steel posts and posting appropriate

radiation warning signs.
Surface Facilities Decontaminstion

Items of material and equipment were radiologically surveyed in place;
when they met the release criteria, they were appropriately marked
and placed in one of the clean holding asreas, If they did not meet
the release criteria, they were moved to the decontamination area,
and after a reasonable decontamination effort, another survey was
conducted. Pending the resulte of this aeccn& survey, the item(s)
of material and/or equipment were moved to the appropriate clean or
contaminated holding area for either release for unrestricted use or
for disposal as contaminated waste. Within the holding area, items
were segregated as to ownership, i.e., DOE or EPNG. A segment of
the area was established for the storage of barrels containing solid
contaminated material slated for shipment to RTS for burial as low-

level radiocactive waste,

4 log of all materiasl relessed and stored in this area was main-
tained. A total of 425 items ranging from boxes of nute and bolts
to gas/liquid separators were checked, found to be below the release

criteria, and were released for unrestricted use,

Items of equipment having inaccessible interiors were flushed with
steam until the exiting flush water and accessible area swipes of
the item were below release limits. A8 an additional check, water
was poured through various tubular goods and the exiting water

sample was analyzed for tritium. HNone of these samples approached

11



the 5,000 dpm/ml (2,250 pCi/ml) arbitrary limit set as & double check.
The 5,000 dpm/al limit was not selected as & release limit criteriom,
but on the basis that if the item were used as unrestricted radio-~
logically, "clean" water contacting the surfaces of the item would

be unlikely to ever exceed the 10 CPR 20 or State of New Mexico Con-

centration Guides for water in unrestricted areas {3,000 pCi/ml).

On~aite radicactivity measuring equipment during site cleanup

conaisted of:

a. A Packard Model 2003 liquid scintillation spectrometer was used
for tritium analysis., Channel 1 was gated for mazimum sensi-
tivity in the tritium beta energy region, while channels 2 and
3 were both gated for the full range of bets enmergies. For
thie system, the LLD was approximately 2 pCifml for tritium at
3 ¢ above background,

b. Portable survey equipment included ‘sensitive gamma detectors
(EIC PRM-5 with SPA-2 1x]1 Ral probe), generel beta gamma detec-
tors (EIC E-520 with HP-177 GM probe), thin window beta detectors
7 mg/cm® (EIC MS-2 and PRM 5-3 with HP-210 probes) and gas
proportional alpha detectors (EIC PAC-4G with 50 cw? AC-21 probe).
The thin window beta probe {HP-210) has a sensitivity of 1,800
cpm/mrad/hr,

All personnel participating in Gasbuggy cleanup were required to

wear thermoluminescent dosimeter {TLD) badges and to provide base-
line and final day urine samples. The exceptions to this were persons
who would be on site less than three days, such as casual visitors

and delivery people. TLDs were sent to the EIC facility in Santa

Fe, New Mexico, for readout. Ko radiation exposure was detected

above normal background on the TLDs. The urine samples were analyzed

on gite. MNone exceeded the lower limit of detectability (LLD}.

12
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D. Well Plugging and Abandomment

Subsurface work, accomplished concurrently with surface efforts,
started on August 18, 1978, with the plugging and abandonment of
GB-2RS. Details of the plugging cperation are contained in
Appendix C, and the final status as plugged and abandoned is shown
in Figure 4. The general method was to reuse the 2 3/8-inch gas-
production tubing string for pumping cement for the required plugs.
A total of about 255 cubic feet of cement slurry was pumped to place
three plugs in the 7-inch casing. A 12-foot by 4-inch 0.D. length
of casing was inatalled in the top plug for a hole marker extending

4 feet above ground level.

Plugging and abandonment of GB-3 was undertaken next. The procedure
was similar to that used in GB-2RS by utilizing the 2 3/8-inch gas-
production tubing. The plugging details are described in Appendix C,
and the final status is shown in FPigure 5. Approximetely 550 cubic
feet of cement slurry was pumped to place three plugs in the 7-inch
casing. A 12-foot by &-~inch 0.D. length of casing, extending 4 feet
above ground level, was placed in the top plug to provide & hole

marker.

The next well to be plugged was GB-1. It had been plugged previously
from a total depth of 4,306 feet to approximately 2,800 feet. The

2 3/8-inch tubing string extending to 4,254 feet had been cemeunted

in place, {Refer to NV0-195, Figure 4.} This tubing was cut off at
717 feet and removed. A plug was placed in the 9 5/8-inch casing

from 618 feet to the surface uaing approximately 390 cubic feet of
cement slurry. A l2-foot long by 4-inch 0.D, marker casing was plsaced
in the plug. It extends 4.7 feet above ground surface. Refer to

Appendix C and Figure 6 for additional details.

13



WELL NO. GB-2RS
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WELL NO. 6B-3.
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WELL NO. GB-1
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The next well to be piugged was GB-D, located approximstely 1,500
feet S.E. of the emplacement heole (GB-ER), GB-D had been instru-
mented for the Gasbuggy event. Four instrument packages had been
cemented inside a bottom plug that extended from 3,106 feet to total
depth of 4,725 feet. The hole wae uncased below 432 feet and had
been left full of drilling mud. The plugging operation began by
running 2 3/8-inch hydril tubing to 600 feet and circulating water
to condition the hole. & plug of cement slurry was placed from 600
feet to the surface and a 12-foot by 4-foot 0.D. casing, extending

4 feet above ground level, was installed as & hole marker. BRefer to

Figure 7 and Appendix C.

The device emplacement hole, well GB-ER, was plugged last. The proce-
dures followed were, of necessity, more elaborate and complex due to
the presence of obatructiones in the hole, continuous radiological
surveillance, gas pressures, etc. Work began on August 29 and was
completed on September 25, 1978. Prior to plugging, approximately
60.5 barrels of tritium contaminated water and sludge and 7.3 barrels
of tritium contaminated water were pumped into the hole and disposed
of in the chimney below. After milling out an eight-foot section of
the casing, a continuous cement slurry plug was placed in six atages
from 3,721 feet to the surface. A eotal of approximately 1,030 cubic
feet of cement slurry was required. Instead of using a2 4-inch 0.D,
casing to mark the location of the well, a monument with metal plaque
wvas installed at the surface in accordance with Section VI.E. of

K¥0-195. Refer to Figure 8 and Appendix C for additiocnal details.
Facilities Disposition

Concurrent with the decommissioning of surface and subsurface facili-
ties, z materiszls sorting task was conducted. After undergoing decon-
tamination {steam cleaning],,all materials were measured for radio-
activity and all were found to be within the release limit for

unrestricted use.
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WELL NO. GB-D ' .
12' x 4" 0.D. steel . 'I
~ hole marker

ot — Ground level

LRy
P L

26" hole to 30' 20" 133#/ft csg & 29’
cemented to surface ?1
17%" hole to 432 Top of cables & 200’ h
i 13-3/8°, 48#/ft. csg @
432' cemented to surface *!
10000 __ Cement plug 600' to .
surface o
f : |
Conductor cable - 5 !
strands {(one 1/2" and
four 1-1/4")
12-1/4" hole to T.D.— |
Mud
2000' N
B
l 0
r =
ce0t __
. Cement top 3106' JJ
{tagged}
Instrument packages B |
4000 — 3250*, 3600', 4218' and
: 4600 ;
T.D. - 4725°
o)
5000 — A
FIGURE 7 GB-D FINAL STATUS w



DEVICE EMPLACEMENT HOLE
WELL HO. GB-ER

1/2" thick steel plate, weld
to 20" casing @ cellar bottom

¢ Ground level
38" hole to 49' 30, 1574/Ft csg. @ 49"
- Chemical grout 50' to
28" hole to T.0——=." surface
of 4350 Casing patch @ 258'
o 20", 1560/134F/Ft csq.
P originatly set @ 4324'
1000° __ 99—
v, 26#f¥t, H-BO csq.
wislotted intervals &
conductor cables attached
Ei;é — to outer surface.]{nﬂice
! lacement pipe.
1578' o
Continuous cement plug
DY tocl 2 1200° to 3721' to surface
: 1914’
2000" -—— 1956"
Milled section of 7" csg.
2469 2350" - 23581', 13" diameter
2511 between 2355' and 2358
4 shots - 2796'-97'— -
B shots - 2858'-60'——£i%
3000 — 3029' {top cement}
0¥ tool @ 3550 LEGEND
Bridge plug @ 3740'
inside 7 gasing sand [ ] ?; csg ==
Tubing backed off @ Slots
3751 Fa s:s-;lgr
Baker Model D 1% B o B Perfs
Packer 3786'-80° L3S <l /3907 top of chimey
40000 — - ~
// ~
f/ ™~
. ) N
2-?;"8“,_5.5#!1"1:.,'-.1-55, “\
EVE tubing @ 3795 Device setting depth 4227

FIGURE 8 GB-ER FINAL STATUS
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Government-owned materials were loaded on two trucks and shipped to
the NTS. Included were: wellhead components from GB-1, GB-2, and
GB-ER; 225 joints of 2 3/8-inch tubing; a &team generator; and
miscellaneous pipe, hose, fittings, etc. These trucks also returned
govermment equipment used by Eberline and F&S personnel during
decommissioning-decontamination activities (see inventory list,
Appendix F). On September 12, 1978, approximately 95 percent of the

EPNG owned equipment was returned on four flatbed and several pickup

trucks to various EPNG warehouses and storage yards in the Farmington,

New Mexico, area,

Miscellaneous concrete pads were broken up and placed in the ¢ld
deepened decontsgmination pit prior to backfilling and reshaping to a

more natural terrain,
Solid and Liquid Waste

Liquid waste -ateriafs consiasted primarily of radiologically con-
taminated sludge and liquids from the decontamination operations.
Solid waste consisted primarily of items that were impractical to
decontaminate. Included was the McCullough wire line used in the
GB-ER hole. It could not be easily decontaminated due to its braided
construction. Approximately 5,000 feet of McCullough 3/16-inch

braided wire line were placed in a drum and shipped to the NTS. Also,

approximately 20,000 feet of old El Paso single-strand wire line were

shipped to the NTS for disposal,

Approximately 60.5 barrels of tritium contaminated water and sludge
with an average concentration of 1,439 pCi/ml and 7.3 barrels of
tritium-contaminated water and sludge with an average concentration
of 350 pCi/m) were pumped from the “Red Tank" and decon sump, respec-
tively, and injected into the GB-ER cavity before the reentry well
wad plugged. The tubing and annulus were then flushed with three
annulus volumes {approximately 350 Bbls.) of H,0. The total tritium
content of the injected fluid was 18.7 mCi.
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The water did not contain other radiocactive isotopea above detection

limits except naturally occurring radioactive elements.

One hundred seventy-five barrels of low-level tritium contaminated
water from the ateam decontsmination operstion sccumulated in the
"Red Tank" after the GB-ER wellbore was sealed. The water was
subsequently disposed of by vaporization to the atmoaphere using the
steem generator, The tritium level in this water ranged from 14,7
pCi/ml to 43.7 pCi/ml, and a total of 1.31. wCi was released to the
atmosphere over a period of 25 days in September 1978. During the
water vaporization and steam decontamination activities, air
moisture samples were collected by molecular sieve units around the
site., All of the moisture samples collected were less than the

lower limit of detection (LLD)* for tritium air moisture,

A total of 10 barrels of materials, either known to be slightly
radicactive or difficult to make a determination of radiocactive
content, were sealed, externally steam cleaned, and labeled for
shipment as low-level radicactive waste. Dry materials were
barreled intact and all fluids were mixed with diatomaceoua earth
and cement before packaging. .Nuclides other than tritium and
naturally occurring isotopes were not found to be present, The

total tritium content of all 10 barrels was legs than 1 mi,

One sample of mud from the GB-3 abandonment operations initially
indicated 6 pCifml of tritium. The activity waa suspected to be the
result of natural thorium daughters from drilling mud chemicals;

however, a second analyeis by distillation showed LLD for tritium.

*¥LLD was 2pCi/M] at 30 counting error for tritium.
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G.

The wud contained & large amount of paraffin {(a 4-inch layer in the

wud tank), The entire mix of water, mud, and paraffin was buried on

gite,

Fo burisl of radioactive material was made st the Gasbuggy site during

the cleanup operation,

Rubbish {uncontaminated) was hauled to a dump in Farmington, New

Mexico, Septic tanks that had been installed for the Gasbuggy project

were backfilled and left in place,
Land Surface Restoration

Reshaping disturbed areas was accomplished during the last few days

of the project., The perimeter fence was removed, and pits excavated
for soil saspling and other activities were backfilled. The ground

surface was graded to wmore natural contours, The area was reseeded

with a grass mixture that had been developed by the U.S. Forest

Service. It consisted of the following:

Crested Wheatgrass 4 1bs/acre
Pubescent Wheatgrass 6 lba/acre
Ladak Alfalfa 1 lbfacre
Perennial Ryegrass I 1bfacre

Figure 9 illustrates the results of reseeding. The photograph was
taken in May 1983.

A permanent monument consisting of a brass plaque mounted in a
concrete base was erected over the GB-ER well site. The plaque
wording describes the historical significance of the site and the
reatrictions that have been placed on future subsurface expleration.

Refer to Figure 10 for additional details. The one-mile access
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Figure 9, Cattle Grazing in the Reseeded Area

Figure 10, Wonument at Surface Ground Zero (GB-ER Well Site}
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road extension from the edge of the. Carson Rational Foreat boundary

to the GZ area waa left "as is."

¥. FINAL SITE STATUS

A,

B,

C.

Lend Surface and Subsurface Rights

Land rights at the conclusion of restoration activities remain as»
established by the land withdrawal action specified in Public Land
Order 4232, dated June 22, 1967, previously described in Section II.A,
Additionally, the U.S. Dapartment of Energy acquired well 10-36,

also known ae San Juan 29-4, Unit #10-36, from the El Paso Natural
Gas Company for the purchase price of $10. Refer to Section II.C,

DOX purchase order EW-78-X-0B-0033, dated September 18, 1978, and
Figure 11 showing the current status of well 10-36.

Topographical Description

Substantially all affected areas have been reshaped to as near the
originel natural contours as practical. The only related land feature
not eliminated was one mile of access road from the Carson Hational

Forest boundary to the GB-ER emplacement hole.

Bemaining Facilities

Other than the monument at well GB-ER, abandoned well markers, a
concrete slab, and a pipe stanchion, the only remaining facility is
well 10-36. This well will be used for long-term hydrological/
monitoring at the Gasbuggy site.

Subsurface Well Configurationa

The final status of all project related wells that were plugged and
abandoned is described in Section D and showm in Figures 4, 5, 6, 7,
and 8. Well locations and the post—cleanup status of the Ground

Zero are shown in Figure 12,
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Radiological Conditions

Prior to final site grading, an extensive radiclogical soil sampling

program was coaducted with the following results:

o ¥o beta-gamms radionuclides other than tritium or naturally

occurring radioisotopes were found.

o Only low levels of tritium were detected in soils.

o The average concentrations of tritium remaining after the cleanup
operation are amall fractions of the Radiation Concentration
Guide levels of 10 CFR 20 and DOE manual chapters. The soil-
rampling program and results are described in detail in PNE-G-89,
Project Gasbuggy Radiation Contamination Clearance Report by
Eberline Instrument Corporation, Santas Fe, Hew Mexico, dated

June 27, L1979,

All equipment tontaminated during gae production testing phase and
equipment used during cleanup operaticns were deconteminated to well

below release criteria and were released for unrestricted use.

Long-Term Surveillance

A long-term hydrologic monitoring program has been established for

the Gasbuggy site. The ongoing program, conducted by the Environmental
Protection Agency (EPA), consists of annual sampling and analyses of
water for tritium and other radionuclides in the Project Gasbuggy

area. This program is noted in & U.S5. Forest Service sign at the
Gasbuggy Site {Figure 13). Figure 14 is a photograph taken in May

1983 of the EPA gsampling activity. The following sampling points

were selected as being representative of water supplies in the Gasbuggy

area:
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Figure 13. U.S. Forest Service Sign at Project Gasbuggy.

Figure l4, U.S. Environmental Protection Agency Sampling Water at Well 10-36
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Approximate Distance

Wells From Subsurface Ground Zero
a. Well 10-36 450 feet (on site)
b. Windmill #2 4 miles
¢. Lower Burrow Canyon 7 miles
d. Bixler Raach 7 miles
e. Jicarilla Apache Rev. | 6 wmiles
(South Well}
£, Jicarilla ipache Rev. 6 miles
(Morth Well)

Surface Waters

. Clv; Sprinj 7 ' 4 miles
b. Bubbling Spring 5 miles
c¢. Arnold Ranch 8 miles
d. La Jara Creek 3 miles:

Samples are to be collected annually from the above locations. The

program is scheduled to continue indefinitely.
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PRIMARY CITATIONS
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2.

APPERDIX A

PRIMARY CITATIONS

References

Contract AT{04-3)-711, dated January 31, 1967, signed by the AEC,
Department of Interior, and the EPNG.

Memorsndum of Understanding, dated March 23, 1967, between the Depart-
ment of Agriculture’s U.S. Forest Service {USFS) and the AZC,

EPNG letter, dated July 23, 19763 D. N. Canfield to DOE/NV, M. E.

Gates.

DOE/NV letter, dated August 11, 1976; to DOE/MA, DOE/DG&ST, LASL,
LLNL, and SL.

Responses from all recipients of BReference l.d. letter.

The basic responsibility of DOE to conduct the restoration is contained

in the referenced contract and Memorandum of Understanding, with appli-

cable portions shown here as follows:

Beference l.a. above, Article I1I{b}:

"Project Gasbupgy, as delineated in this contract, ia a cooperative
effort between the Government and the Company; each of the parties

is assuming reaponsibility for performing certain specified functions
at its own cost and each is, accordingly, prepared to assume responsi-
bility for increases in the cost of performing its functions as may
develop during the execution of the project. Each party shall proceed

promptly to perform ite portions of the work in accord with a jointly

3z
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coordinated time schedule to be issued by the Commission. Since the
explosion of a nuclear device is involved in the execution of this
project, the Commission, because of its responsibilities in connec~
tion therewith, must have and is hereby given the right to control
the execution of the project in all phases of operations involving
the nuclear device, including site preparation, emplacement, detona-
tion, disposition of radicactive substances, and public health and

safety.”

b. Reference 1.,a. sbove, Article IV{b}{B){vi):

"Roll-Up

"Subsequent to detonation, the Company shall remove sll trailers,
technical structures, construction equipment, testing equipment, and
associated material to a point mutually agreed upon which is not

more distant than the Gobernador Camp., The Company will also clean
and remove surface debris from the ares of the emplacement hole,
control points, and Recording Trailer Park areas; provided, however,
the Company shall have no obligation to remove radicactive or contami-

nated material or debris.™

c. Reference 1.b, above, paragraph C.9:
"That upon termination of this agreement, the parties shall mutually
agree on removal or other disposition of all atructures and improve-

ments which have been placed on National forest lands in the exercise

of this use."

3. The concurreace of all project perticipants to proceed with site restora-

tion is contained in responses to Beference l.d. letter above.
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Form DOE-1 3R ) - Page L at L Pages

ety : ' ORDER FOR PURCHASE OR DELIVERY ,
ISSUING OFFICE: 13§, DEPARTMENT OF ENERGY . Hatkgivt i :fjﬁ,ﬁ?ﬁg“,%?s“a'-;n’;‘;c:m“- PAPERS
Nevada Operations Office =
) . CATE OF GRDER . ORDER HO.
9/18/78 EW-78-X-08-0033

CERTIFIED- FOR NATIONAL DEFENSE REQUISITION NO.
UMDER DMS REG. 1 D. 0. RATING: R/A E&EAD:RDC-1305 -

COST S¥YMBoL ALLOTHENT APPROPRIATICN AND TITLE
AC-01-06 NV-§3-91 89X0203
TO {Seller) SHIP TO (Consignre and Desiination)
E1l Paso Natural Gas-Company U.5., Department of Energy
B,0, Box 1492 Nevada Operations Office
El Paso, Texas 79978 P.0, Box 14100 .
' Las Vegas, NV 89114
VIA: P. 0. NO.:
DELIYERY F.O. B TIME FOR DELIVERY GOV'T B/L NO. DISCOUNT TERMS
N/A Sept. 30, 1978 NfA N/A
Purchase order per your Bill of Sale ' of

Pisase furnish the lfollowing on the terms specitied an both sides of this order snd on the attachad sheets, if any. This pur-
chase is negotiated under the authonty of 41 U.5.C, 252 {c) {3).

Delivery order under Contract Mo, Except for billing instructions an the
reverse, this order is subjact to the terms on this side, 18rm 13 on the reverse, and the above-numbered contract.
(TEM NO. ARTICLES OR_SERVICES QUAN. UNIY | UNITPRICE | AMOUNT
1. This Purchase Order is issued to cover 1l ea, $10 510

the purchase price of the San Juan 29-4
Unit #10 which is located 1650 feet from the
South line and 1700 feet from the West line
of Section 36, T-29-N, R-4-W, N, M,P.H.,
Blo Arriba County, Hew Mexico; together with
all casing and tubing sppertaining thereto,

The terms and conditions of this purchase
order No. EW-78-X-08-0033 are hereby accepted
E1 Pase Katural Gas Company

LY

By . date /2 7o-7¢
Title ' Seiess Ford Lept

»

Submit invoices in duplicate faer reverse side jor
biffing instructions) TO:

LS. DEPARTMENT OF ENERGY
Nevada Cperations QOffice 2 -

SIGNATERE I
i;:'vggzsmmvmﬂ 89114 ?—K/d " [CoRtracting Bficer)

TOTAL $10.00

name: Robert W. Taft

RE P. 0. No.; EW-78-X-08-0033 38 | TITLE: Assistant Manager for Plans,
_ “ Engineering and Budgets




APPERDIX 3

WEEKLY SUMMARY--SURFACE WORE
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WEEKLY SUMMARY OF SURFACE WORK

This weekly summary is based upon daily reporte compiled at the end of each
workday throughout the field activities phase. The original daily reporis are

avagilable in the DOE/NY Energy Applications Division files.

Weekly Period Begimning 8/13/78

DOE, F&S, EIC, and drill crew personnel arrived on site, EPRG installed a
50-%W generator snd electrical distribution lines. A support and office

trailer arrived and were hooked up. Roads within the site boundary were graded.
A eloping grade and trench were established for the decon pan and sump. Decon
pan sections were set in place and welded together, Miscellaneous concrete
6labs were moved to the old decontamination pit ares and the pit was deepened,
The flare stack, flare gas lines, and miscellaneous piping were disassembled.
Anchora for the workover drilling rig were installed at all five well locatioms.
The steam generator's {steamer) assembly was started. 4 &400-bbl, fresh water
tank was installed and water deliveries began, Started the excavation of buried
lines., Miscellaneous broken concrete pads and other debris were pushed into

the deepened decontamination pit and were backfilled with a minimum of three
feet of earth cover. Utility poles were removed and decontamination of the

flare stack and its components was started,

Weekly Period Begipning 8/20/78

The 100-bbl. "Red Tank" was moved to the decon pad and steam-cleaned, Dis-
wantling of piping, wvalves, etc., continued, Trenched for and removed 3/4-inch
and 2-inch waste fluid lines, EIC laboratory personnel cellected samples which
were sent to EIC, Albuquerque, New Mexico, for analyses. Samples included

flare line water, flare line oil, GB-2R water, GB-ER fluid, and Red Tank sludge.
The tri-carb unit and other laboratory egquipment were received, assembled, and
put intc cperation. The Red Tank was used to store condensate from steam-

cleaning operations.
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Weekly Period Beginning 8/27/78

Steam—cleaned the Otis wireline, reel, and tools used in GB-ER. Disassembled
portions of EPNG's heater/separators and moved them to the decon pan where
they were steam—cleaned. BS0il samples were taken under the gas-condensate
pump shack. The tri-carb unit was lpaded for its firet automatic run. Fluids
from Red Tank and decon sump were injected into GB-ER for disposal. Anti-C
clothing was worn by all personnel in GB-ER ares. All steam-cleaned materials
that measured below the LLD {Lower Limits of Detection) were marked with green
paint and moved into a release area, Backfilled the GB-3 cellar. Cut off the
GB-D wellhesd and steam~cleaned it, Compiled data from approximately 500

tritium samples,

Weekly Period Beginning 9/3/78

Established & base line for the soil sampling grid and selected 246 soil
sampling locations on 25-foot and/or 50-foot grid line intervals, Started
taking aoil samples with an auger. Installed piping from the Red Tank to the
steam generator to permit evaporation of stored liquids. Molie sieve moisture
collectors were fabricated and strategically located in the evaporation srea,
Steam—cleaned the EPNG separator/preheater and DOE wellhead equipment from
GB~-1, GB-2R, and GB-3. Removed the roof from a 10~-foot x 20-foot metering
gkid. Uncovered a septic tank in the old trailer park. A general cleanup of
the area was performed with rubbish being hauled to a Farmington, New Mexico,

dump.

Weekly Period Beginning 9/10/78

Continued laying out the soil sampling grid and continued taking scil samples.

4 backhoe was used to excavate a& six-foot-deep trench for profile and sidewall
samples. The 3/16-inch braided wire line was removed from the McCullough truck
and placed in a decontamination drum for shipment to the NTS. Steam-cleaned

the McCullough truck and tools. The stesm cleaner was used to evaporate approxi-

mately 1,320 gallons of Red Tank fluid. Backfilled the septic tank at the
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original office trailer site. Continued to clean the area and hauled rubbisbh ﬁ}
to the Farmington, New Mexico, dump. The U.S. Porest Service delivered 150 -

pounds of seed for reseeding the site.

Weekly Period Beginning 9/17/78

Continued taking and analyzing soil samples. Vegetation ssmples were also
taken for detailed analyses by EPA, Las Vegas, Nevada. All steam-cleaning was
completed except for the interior of the Red Tank. The Acme 100-bbl. mud tank
was turned on its side to facilitate removel of sludge and parafin into an
eight~-foot-deep trench. Dug additional trenches for rad/safe profile sampling.
Steam-cleaned the drill rig prior to releasing it on Septewmber 23, 1978,

Weekly Period Beginning 9/24/78 o

Removed approximately 1 1/2 cubic feet of sludge from the Red Tank and steam-
cleaned the tank's interior. Approximately 20 gallons of sludge and 40 gallons
of fluid in the sump pit were mixed with diatomaceous earth for solidification.
The mixture was placed in ten 55-gallon drums and shipped to the NTS for burial.
Rad/safe equipment was shipped to EIC, Albuquerque, New Mexico. Backfilled .-
all remaining trenches and graded the area. Cut the decon pan into five sections
which were ahipped te Carlsbad, Wew Mexico. EPNG removed the perimeter fence,
the Red Tank, the generator, electrical panels, electrical distribution lines, =
and miscellaneous gas lines. Removed the radiotelephone, office furniture, .
and office telephone., The rad/safe trailer was taken to Carlsbad, New Mexico.
A monument was erected over the GB-ER hole. The area was reseeded on
September 28, 1978, and all restoration work was completed the following day,
September 29, 1978,
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APPERDIX C

DAILY REPORTS--SUBSURFACE WORK
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8-18-78

B-19-78

8-20-78

a-21-78

DAILY BEPORTS

GB-2R3 PLUG AND ABANDON

Moved in Farmington Well Service's Cardwell 2104 rig #14 and rigged
up. Displaced 2 3/B-inch C.D. Bydril tubing with 30 barrels of
water. MNo pressure on casing or tubing. Installed blowout
equipment. Laid down 139 jointe of tubing, 3 crosscver subs,
perforated sub, bull olug and collar. Overall leangth was 4,222
feet,

Picked up 2 3/8-inch O.D. Hydril tubing and tegged fill at 3,816
feet. Made trip in hole and installed a notched collar on the
bottom for a washover shoe. QCirculated hole and washed tubing from
3,816 feet Lo 3,830 feet, Pulled tubing inaide the 7-inch 0.D.
casing to 3,437 feet,

Tagged fill at 3,830 feet. Tubing was run to 3,827 feet. Dowell
placed plug No. 1 with 20 barrels of water shead of 175 feetd of
claes "H" cement. Displaced tubing with 11 barrels of water.
Cement im place at 1030 hours., Tagged top of plug No. | at 3,224
feet at 1700 hours. Set 14,000# weight on plug and plug held. Hung

" tubing at 600 feet and set plug No. 2 with 75 feetd of clase "H"

cement. Cement in place at 1900 hours,

Tagged top of plug MNo. 2 at 348 feet. Laid down tubing. Removed
blow ocut equipment and cut off the 7-inch 0.D. casing at the top of
the 9 5/8-inch casinghead at 3.5 feet. Attempted to set top 15-foot
cement plug in the ¥-inch casing and was vnable to do so. Rigged

down.

Fabricated a plug from rage and set it at 15 feet. Hand cemented to
the top of the 7-inch 0.D. casing. Installed s piece of é4-inch
0.D. x 12-foot casing in the cement for a hole marker extending 4.2

feet above ground. Hole plugged.
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B-21-78

8-22-78

8-23-78

8-24-78

DAILY REPORTS

GB~3 PLUG ARD ABANDCH

Moved in Farmington Well Service's Cardwell 210A rig No. 14 and

rigged up.

Shut in tubing pressure and preasure on the annulus were 625 psi,
Pumped water down the 2 3/8-inch 0.D. tubing with 725 psi at three
barrels per minute. Bled off pressure in the annuius and pumped
169 barrels of water in hole, Shut in tubing and annulus, no
pressure, Rigged up blowout equipment. Laid down 133 joints of

2 3/8-inch 0,D. J-55 tubing, perforated pup joint, crossover sub,
collar and bull plug, Overall length was 4,239 feet, Started
picking up 2 3/8-inch 0.D, Hydril tubing.

Ran 2 3/8-inch 0,D. tubing in the hole and tagged fill at 4,801
feet, Dowell set plug No, 1 with 20 barrels of water ahead of

260 feetd of class "H" cement, Cement in place at 1135 hours.
Pulled tubing to 2,494 feet and displaced with 10 barrels of water.
Waited on cement to 1830 hours and tagged top of plug No, 1 at 3,195
feet, Set 10,000# weight on cement and plug held.

Pressure between the 9 5/8-imch O.D. and 7-inch 0,D. was 30 pei.
Bled off pressure and tested blowout equipment to 500 pei for 5
minutes, Perforated the 7-inch 0.D. casing from 603 feet to 604
feet with four shots using McCullough jet gun, Fluid dropped ocut of
casing. Ran 2 3/8-inch 0.D. tubing to 122 feet and circulated water
between the 9 5/8-inch and 7-inch casing. Set plug No. 2 with 280
feet3 of class "H" cement and displaced with 7 barrels of water at
150 psi, Cement in place at 1230 hours. Cement circulated to sur-

face between the two casing strings.
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B-25-78

B-26-78

Tagged top of plug No. 2 at 291 feet inside the 7-inch 0.D. casing.
Removed blowout equipment. GCut off the 9 5/8-inch and 7-inch caming
at 2.4 feet and plugged CMP. Rigged down.

Bailed water to 15 1/2 feet inside the 7-inch O.D. casing. Pumped
11 feet3 of cement inside the 7-inch casing and cement overflowed
into the 9 5/B-imch annulus. Both casings were filled to surface.
Installed a 4-inch 0.D. x 12-foot piece of casing in the soft cement
for & hole marker extending 4.) feet sbove the ground, Hole

plugged.
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§-25-78

8-~26-78

DAILY REPORTS

GB-1 PLUG AND ABANDON

Moved in Farmington Well Service's Cardwell 210A rig ®o. 14 and
rigged up. Made two runs with a sinker bar ineide the 2 3/8-inch
0.D. tubing and shot off tubing at 717 feet using McCullough
plastic explosives., Pulled 2 3/B-inch 0.D,, EUE tubing,

centralizers and cebles ocut of the hole.

Recovered tubing, four pup jointe and a crossover sub. Overall
length wae 717 feet. Cut off the 13 3/8-inch and 9 5/8-inch casing
at 2.2 feet, Ran 2 3/B-inch 0.D. tubing to 618 fest and plugged
hole to surface using Dowell with 393 feet3 of class "H" cement.
Pulled CMP. Installed a piece of 4-inch 0.D. x 12 foot casing in

the cement for a hole marker extending 4.7 feet above ground. Hole
plugged.
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B-26-78

B~27-718

8-28-78

8-29-78

DAILY BREPORTS

Moved in Farmington Well Service's Cardwell 210A rig Ho, 14 and
rigged up. Ran 2 3/B-inch 0,D, Hydril tubing in the hole, hit fluid
at 285 feet and bridges at 200 feet, 600 feet and 630 feet, Pulled
out of hole,

Rig secured,

Cut off 13 3/8-inch casing at 3 feet. Ran 2 3/8~inch 0.D. Hydril
tubing in the hole, hit bridges at 200 feet, 580 feet and 600 feet,
Circulated and conditioned hole with water, Pulled tubing to 3%
feet,

Ran tubing to 600 feet and plugged hole to surface using Dowell with
566 feet3 of class "H" cement. Installed a piece of 4~inch 0.D. x
12 foot casing in the cement for a hole marker exteading & feet

above ground, Hole plugged.



B8-29-78

8-30-78

B8-31-78

9-i-78

9-2-78

9-5-78

DAILY REPORTS

GB-ER PLUG AND ABANDON

Moved in Farmington Well Service's 2104 rig No. 14 and rigged up.

Worked days only,

Shut-in tubing pressure was 610 psi, Rigged up Dowell and pumped 25
barrels of water down the 2 7/8-inch 0,D,, EUE tubing., Flushed con-
taminated tank and mud pump with 150 barrels of water and pumped
down the hole, Ran McGulliough collar locater, top of packer at
3,784 feet and bottom at 3,792 feet,

Pumped i barrels of water down the tubing at 610 pai to kill well.
Perforated tubing at 3,760 feet and 3,761.5 feet with McCullough
chemical gun, Attempted to pump through perforations with 79
barrels of water, Preasured up on annulus to 550 psi after 50

barrels,

Perforated tubiang from 3,760 feet to 3,761 feet with ome hole per
foot with McCullough jet gun. Pumped 168 barrels of water down the
7-inch 0,D. casing with no preasure, Ran gauge ring down the tubing
to 3,776 feet. Ran Baker P-] tubing plug on McCullough setting tool
to 188 feet and plug stuck. Could not work free, top of fish at
161.85 feet,

Pulled McCullough wire line out of the rope socket. Pumped water in
the hole, Ran 2 5/16-inch 0.D, overshot in the hole on 1,75-inch
0.D, drill pipe and worked over fish. Recovered all of the setting

toal,

Rig secured from 9-2-78 to 9-5-78. Installed blowout equipment,
pumped 63 barrele of water down the annulus and tested to &30 psi.
Attempted to release the tubing seal assembly from the Baker Model D

packer with no results.
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9-6-78

9-7-78

9-8-78

9-4-78

Tested blowout equipment to 600 psi. Pumped 30 barrels of water =
down the 7-inch casing end 2 7/8-inch tubing anulus. Continued o
attempting to recover tubing seal assewbly with no results. Ran

2 1/4-inch bit inside the tubing om 1.66-inch drill pipe. Drilled
out 3 1/2-inch of plug and drilled a hole in the tubing at

R

e
LA

S

187 1/2-feet and had communication between the tubing and casing. A
Presaured up ta 700 psi and relessed pressure on the tubing and -
casing. Laid down the drill pipe and bit., Pressured up omn the

tubing and casing again and bled off,

Released pressure on the casing and tubing., Shut in and checked
presaure buildup, Pumped water down the annulus at 790 psi and
cleared plugged perforations from 3,760 feet to 3,761 feet, Pumped
107 barrels of water down the annulus with no pressure. Pressure
built up to 610 pai in 1 1/2 hours, Pumped 31 barrels of water down
the snnulus with no pressure. Pressure built up to 400 pei in 1/2
hour, Pumped 29 barrels of water down the annulus and 10.4 barrels

down the tubing with no pressure,

Pumped 243 barrels of water down the hole and removed tubing hanger.

Ran McCullough outside back off string shot and backed off tubing,

Recovered 738 feet of 2 7/8-inch 0.D., EUE tubing. Ran 5 3/4-inch i
overghot in the hole and latched onto tubing at 738 feet. Ran :
McCullough string shot inside the tubing and backed off tubing at ?J
3,751 feet., Recovered 100 joints of tubing. Pumped water down the

annulus at 27 gallons per minute during operationms, h

Pumped water in the hole to kill well. Ran McCullough 5 11/16-inch

gauge ring and collar in the hole, tagged top of the tubing at 3,752 ey
feet, Set Baker Model "N" wire line bridge plug at 3,740 feet.

Could not release setting tool. Pulled out of rope socket and left

10.55 feet of tool in the hole, Bled pressure off the casing. Ran

four joints of 2 7/8-inch O0.D, tubing and set in tubing hanger. -
Shut in hole. The bridge plug was not holding, pressure started .

building up.
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9-10-78

9-11-78

9-12-78

9-13-78

9-14-78

9-15~-78

Pressure built up to 200 psi. BReleased pressure sud shut in,
Pressure built up to 95 pai in 1/2 hour, Release pressure and shut
in for 1 hour, pressure built up to 55 psi, Released pressure and
shut in for 1 hour, pressure built up to 200 psi. RBReleased pressure

and shut in for 3 1/2 hours, no pressure. Ran McCullough £fluid
probe at 1600, 1630 and 1730 hours, fluid level remained at i,192
feet. Ran 2 7/8-inch 0.D, tubing in the hole to 3,721 feet. Set
plug No. 1 using Dowell with 7 barrels of water ahead of 96 feet3 of
class "H" cement., Displaced cement with 14 1/2 barrels of water,

Cement in place at 1900 hours, Pulled tubing to 2,973 feet,

Ren 2 7/8-inch 0.D. tubing in the hole and tagged top of plug No. 1
at 3,542 feet. Mixed up 60 sacks of gel and attempted to pump down
the tubing, tubing plugged. Made up 5 3/4-inch Grant section mill
on 3 1/2-inch drill pipe and started in hole.

Ran 5 3/4-inch mill in the hole and displaced water with 126 barrels
of mud with pressures from 100 to 300 pei et 2 barrels per minute.

Pulled out of hole and ran 2 7/8-inch 0.D, tubing in the hole and
tagged plug No, 1 at 3,542 feet. Set plug No. 2 with 63 feet3 of
class "H" cement. Displaced tubing with 33 barrels of water. Hung
tubing at 2,662 feet, Cement in place at 1715 hours.

Tagged top of plug No. 2 at 3,261 feet. Pressured up on plug Ro. 2
to 200 psi, pressure held. BSet plug No, 3 with 5 barrels of water
shead of 175 feet3 of class "H" cement. Displaced tubing with 12
barrels of mud. Pulled tubing of 1,905 feet and reverse circulated

the tubing with 28 barrels of mud, Cement in place at 1100 hours.

Tagged top of plug No. 3 at 2,756 feet. Pressured up on plug Ne, 3
to 200 psi, pressure held. Pulled tubing out of the hole. Made up
5 3/4-inch section mill on 3 1/2-inch drill pipe and milled ocut a
gection of the 7-inch 0.D. 26#, N-80 casing from 2,350 feet to
2,355 1/2 feet.
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(Cont.)

9-16-78

9-17-78

9-18-78

9-19-78

9-20-78

9-21-78

9-22-78

9-23-78

Milled 7-inch 0.D. casing from 2,355 1/2 feet to 2,357 feet., Changed

out cutters and ran back io hole.

Milled casing from 2,357 feet to 2,358 feet and mill wore out,

Made up 4 3/4-inch Dotco two bladed mill and milled casing and cables
from 2,355 feet to 2,358 feet, Blades extended to a cutting diameter
of 13-inches. Pulled osut of hole,

Made up 5 3/4-inch Grant section mill and milled on the 7-inch 0.D,
casing at 2,358 feet} milled 4 inches, Laid down mill and ran 3 1/2-

inch drill pipe in the hole open ended,

Laid down drill pipe and removed blowout equipment. Ren 2 7/8-inch
O, D, tubing in the hole, hit bridge at 2,64 feet and worked to
2,725 feet where tubing stopped. Pulled 8 strandes of tubing.

Ban tubing in the hole to fill at 2,694 feet and washed to 2,725
feet, Rotated and washed tubing to firm cement at 2,729 feet circu-
lating contaminated cement to surface. Set plug No. 4 with 195 feet3

of class "H" cement. Cement in place st 1500 hours.

Tagged top of plug Ro. 4 at 1,923 feet, Excavated below the bottom

of the cellar e&nd installed a gauge on the 20-inch x 7-inch casinghead

outlet. The pressure was 25 psi, bled pressure to 5 psi in 20 minutes.

Continued bleeding pressure to 30 minutes and presaure remained at 5
pei. Set plug No. 5 with 195 feetd of class "H" cement. Cement in

place at 1630 houre. Left casing annulus open after cementing.

Pressure on the 20-inch x 7-inch annulus was 0 psi, Tagged top of

piug No. 5 at 1,078 feet. Set plug No. 6 with 150 feet3 of class
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{Gont.}

9-24-78

9-25-78

"H" cement, pulled tubing to 570 feet and pumped in 100 feetd of the
same slurry. Circulated good cement to surface. Laid dowm the
tubing and released rig at 1800 hours. Pumped 59 feet3 of clase "R"

cement intc the 20~inch x 7-inch anpulua at 300 psi to a final

pressure of 14 pei.

Checked pressure on the annulue at 14 psi, Opened valve and bled
pressure from GBOC to 1030 hours,

Checked pressure on the annulue at 6 psi, bled to 0 psi in one minute.

Closed valve, Hole plugged,

Installed hole marker on the 20-inch casinghead.
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APPENDIX D

PERMITS, AUTHORIZATIONS, SUNDRY NOTICES
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ronh 2333 Fornm Appruyed.
Des. 31973 Dudget Gurean No, A2-R1424

* UNITED STATES

5. LEASE ) _ ..
DEPARTMENT OF THE INTERIOR Carson National Forest .77

GEOLOGICAL SURVEY 5. IF INDIAN, ALLOTTEE OR TRIBE NAME

SUNDRY NOTICES AND REPORTS ON WELLS 7. UNIT AGREEMENT NAME

(D net use this form for proposals i drill or to despen or plug beck i & ditfwrant

cexarvoir, Las Form 9-331-C for such proposalg.) 8. FARM COR LEASE NME
Lol gas [ Natural Gas Stimulatiop____ —
(o wet 1 wel S other Experiment PS_Reentry [ 9. WELL NO.
2. MAME OF OPERATOR . GB-2RS
.S, Dept. of Energy/E]l Paso Matural Gas Co. } 10. FIELD OR WILDCAT NAME
3. ADDRESS OF OPERATOR ___Choza Mesa Pictured Cliffs
U.S. DOE, P.0. Box 14100, Las Vegas,iV 89114 | 11. SEC. T, R. M. OR BLK. AND SURVEY OR
"4, LOCATION GF WELL [RCPGRT LOCATION CLEARLY. See space L7 AREA
T ON OF N BN BI TS, 2070 FNL, Sec.36, T-26-N, |  Sec. 36, T-29-H, R-4-H

AT sURFAcE: R-4-H

1 ?gt‘r D 15.14° N, T714'E i2, EDUHTY DR PARISH! 13, STATE
AT TCP PROD. HMTERVAL: qg u E Y ~_Rio Arriba | New Mexico
AT TOTAL DEPTH: gg?éﬁa D?,Sﬁr?gégg TFU,S?.E&S &.- L4 AR T, = -

15. CHECK APPROPRIATE BOX TO INDICATE NATURE oFf NDTICiE.

REPORT, OR OTHFR DATA 15. [LEVATIONS (SHOW DF, KDB, AND WD)

REQUEST FOR APPROVAL T
TEST WATER SHUT-OFF

: SUBSEQUENT REPORT OF:
i [

7

FRACTURE TREAT i i

SHOOT OR ACIDIZE ] M

REPAIR WELL l] [ | (NOTE- Repsrt results af mullipte completion or rone
MJLL OR ALTLCR CASING | ] I rhange nn FArm % 130

MULTIPLE COMPLETE i i)

CHANGE 70MLS 1 L

ABAMDON* ] d work started B/18/78

{other} i

17. OLSCRIBE PROPOSED OR COMPLETLD OPERATIONS {Clearly state all pertinent details, and gwe pertingnt dates,
including estimated date of starling any proposed work. IF well is directionadly drifled, give subsurface locations and
nteasured amd truc vertical depths for all markers and zones pertinent to this work.}*

eead o tn 4= [ R

No pressure on casing or tubing, Circulated hole with water,

Pull 2-3/8" 0.D. Hydril tubing overall length 4222.24'.

Travel back in hole with 2-3/8" 0.D. tubing and tagged fiil @ 3816'
and washed down to 3830'.

Spotted 175 ft3 cement plug from 3827' to 3224'. Tagged plug with
14,0004 tubing weight.

Spotted 75 ft3 cement plug from 600' to 34B'. Tagged top of plug
with tubing.

Cut 7" 0.0. casing off at top of 9-5/8" casing head @ 3.5' below
ground level.

Spotted a 4 ft3 cement plug from 15' to surface. Installed a 4" 0.D.
stee]l hole marker extending 4.2' above ground level, Backfilled
cellar with dirt. Work completed 8-21-78.

Subswibaco Sabety Valve: Mana, and Type . Set b . B . Ft.
18. | hereby certily thal the forepaing s tiae and correct w‘g L E.-wrn! -HUDPL Oy, FEB T 19?‘
SIGNLD . an{J,‘jﬁ_J DOE/NV OATE _ e ceime o

“P R O v E D 1This space tor Federal or SLate aflice wsen
AIJI“R-!']'JI;'[} IIF TITe F ATl - —
CUNDITIDNG Of APPROVAL. IF ANY

_SEP 171879 N

' : ~ s o
) -"gg;:égiiﬁxffiéikta v et

L A, BARRICK *See Instruclions on Reverse Side e L
ACTING DISTRICT ENGINEER : . K
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- .‘:.‘..ﬁ_i—all ) Form Appeowed.
Dec. 1373 Budget Bureau Ho. 4i-R1424

UNITED STATES 5. LEASE - )
DEPARTMENT OF THE INTERIOR __Carson Natignal Forest —o=i | =&/
GEOLOGICAL SURVEY 6. IF INDIAN, ALLGTTEE OR TRIBE NAME

SUNDRY NOTICES AND REPORTS ON WELLS 7. UNIT AGREEMENT NAME

{Do net use this form for propossls to drill or Lo despan or plug back to » different
revervoir, Use Form 9-331-C lor such proposale.)

il "~ " Natural Gas Stimulation]
other Fyperiment Instr.tole | 9. WELE NO.

8. FARM OR LEASE NAME

). oil Bas -
well U well LJ

"2, NAME OF OPERATOR GB-1
ﬂf Ene M_Easn__uﬂ_tunal_ [ 0 10. FIELD OF WILDCAT NAME

3. ADDRESS OF DPERATOR fas. _£Lhoza Mesa Pictured Cliffs
U.S. DOE, P.0. Box 14100, Las Vegas, NV 89114 1. SEC., T., R., M., OR BLK. AND SURVEY OR
4, LOCATION OF WELL (REPORT LOCATION CLEARLY. See space 17 AREA

below.) T-29-N, _Sec. 36, T-29-N, R-4-W

AT surFace: F324'FSL,1614°FUL,Sec. 36,R-4-H 12. COUNTY OR pAmSHi 13, STATE

AT TOP PROD. INTERVAL: ; . .

AT TOTAL DEFTH: 113.62'R 60°38'E of Surface ]meﬂ"rDr-wbaﬂmﬂ_ New Mexico

16. CHECK APPROFRIATE BOX YO INDICATE MATURE OF NOTICE,
REPORT, OR OTHER DATA

"15. ELEVATIONS (SHOW OF, KDB, AND WD)
k0B-7215', OF-7214*, GL-7203'

REQUEST FOR APPROVAL TO: SUBSEQUENT REPORT OF:

TEST WATER SHUT-OFF ' J i

FRACTURE TREAT ] ]

SHOOT OR ACID{ZE 1 W) _

REPAIR WEILL [} D INOTE: Repor resully of multiple complalion or 2ane
PULL OR ALTER CASING [} M changs on Form 9-3303

MULTIPLE COMPLETE v 1 |

CHANGE ZONES [ (]

ﬁﬁnn?ow i ] work started 8/25/78

[other .

7. DESCRIBE PROPGSED OR COMPLETED OPERATIONS (Clearly state 2V perbnent details, and give pertinent dales,
including estimated date ol starting any proposed work. if well is directionally driled, give subsurface locations and
measured and true vertical deplihs for all markers and zones pertinent (o this work.)*®
J. Tied into tubing above tubing hanger.

2. Blew tubing and cables apart with plastic explosive @ 717", Pulled
tubing and cables.

3. Cut 13-3/8" and $-5/8" casing strings of f @ 2.2' below ground level.
Spotted a cement plug (393 ft3} from 618' to surface.

4, Pulled CMP from cellar and installed 4" (.0. steel hole marker extend-
ing 4.7" above ground level. Backfilled cellar with dirt. Hork com-
pleted 8-26-78.

Subsurface Safety Valve: Manu. and Type e mme e . SBet@. L . .. FL

18. | hemehy ifw‘ning is true and correct kngrg. & Energy -!‘-PPL \1'R
~C 11 FEE T 13
SIGNEDW ;= . TITLEhDIR._a‘-’.E.J{H,." R - DATE _ i’"‘-

ﬁ P P R O V E D [(This space for Federal or Slale office use

APPROVED ®Y | [ . MW . o Lo .. .. DATE
COMEMTIONS OF APPROVAL, IF ANY:

~SEP 17180y 7 T
5 J"-i—:?j

CARL A&, BARRICK +Sae Instructions on Keverse Sids o
ACTING DISTRICT ENGINEER e it e
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rerm 9-331
D, 1973

Form Approwed.
Budget Qureaw Mo, 42=H1424

UNITED STATES
DEPARTMENT OF THE INTERIOR
GEOLOGICAL SURVEY

{0 not vee this torm for propossls bo drill or 0 deapsn of plug Gack 10 8 diflarent

mE

SUNDRY NOTICES AND REPORTS ON WELLS

5. LEASE

[

6. IF INDAN, ALLOTTEE OR TRIBE NAME.

7. UNIT AGREEMENT NAME

arwoir. Use Form 9-331-C for such proposals.}

1

Hatural Gas Stimulatior
other Experiment PS Test Well

.ol
well

gas

L WIEI

2.

NAME OF OPERATOR
U.S. Dept. of Energy/El Paso Hatural Gas Co.

ADDCRESS CF OPERATOR

8. FARM OR LEASE NAME

9. WELL NOQ.
GB-3

10. FIELD OR WILDCAT NAME
I:hn_z_qr_Hesa Pictured (1iffs

.5, DOE, P.0. Box 14100, Las Vegas, NV 8911

4,

LOCATION OF WELL (REPORT LOCATION CLEARLY. See space 17
below.} QQSIESLR 16&6'FHL, Sec. 36

15, SEC.. T., R.. M., OR BLK. AND SURYEY OR
AREA .

Sec. 36, T-29-N, R-4-

AT SURFACE: 17
AT TOP PROC. INTERVAL:

AT TOTAL DEFTH: Same as above (Yertical Hole)

1.

REQUEST FOR APPROVAL TO:

CHECK APPROPRIATE BOX TO INDICATE MATURE DF NOTICE,
REPORT, OR OTHER DATA

12. COUNTY OR PARISH| 13. STATE
__Rio Arriba i New Mexico

1. AP NO.

15, ELEVATIONS {SHOW OF, KDE, AND WD)

XDB-7213', DF-7232', GL-720D'

SUBSEQUENT REFORT OF:

(MOTE: Rapord resulls of multiple camplellon or 20ne
change on Form 3-330)

TEST WATER SHUT-OFF 1 | [1
FRACTURE TREAT [} i1
SHOOT OR ACIDIZE [ ]
REPAIR WELL ] Ol
PULL OR ALTER CASING T | 0
MULTIPLE COMPLETE ] ]
CHANGE ZOMES i |
ABANDOM® M {d work started B/21/78
tolher) —

17. DESCRIBE PROPOSED UR COMPLETED OPERATIONS IClaarly state all pertinent details, and give pertinent dales,
including estimate:] date ol starting any proposed work. f well is direcbonally drilted, pive subsurface locations and
measured and lrue verlicol deplhs (or all markers and 2ones pertingrt to {hs work )~

1. Circulated hole with water.

Carson Mational Forest <="-

Pulled 2-3/8" 0,D. tubing, recovered 4238.99'.

2. Tagged fill at 4801' and spotted 260 ft3 plug frem 4801' to 3195', Tagged

cement plug with 10,000 pounds tubing weight.

3. Perforated 7" 0.D. casing with 4 holes from 503' to 604°.
4, Circulated 7" x 9-5/8" casing annulus with cement and displaced cement
plug to 291'. Tagged cement plug inside 7 0.0. casing with tubing.
5. Cut 7" 0.0. and 9-5/8" 0.D. casing strings off at 2.4' below ground level.
Pulled CMP from cellar.
6. Spotted 4 ft3 cement plug from 15' to surface. Installed 4" 0.D. steel
hole marker extending 4.1" above ground level. Backfilled cellar with
dirt. Work completed B-26-78.
Subsurface Salety Valve: Manu. and Type _ . e e e Seté@ - ——  _ _Ft
18. | herebyp-certyfethat the foregoing is true and correct L'm- g E’W ."-.DFL By .
. -
SIENED ----ng%“h wnelie., DO/ oue T em
ﬁ {1his space tgr federal or S1ate otfice wael
ﬁPl’lﬂOPLAVP._ __R__Q. y E D_- O MTLE e DATE . . — -
CONDITIONS OF APPROVAL. LF ANY-

©a—

17.1979
L

o
RICK

*See Instructions on Reverss Sids

ACTING DISTRICT ENGINEER




Form 3331 Formn Approved,

Dac. 1973 . . Budget Buresu Ho. 42-R1424
UNITED STATES % LEASE _.—:._:.' - :.:_ .,’
DEPARTMENT OF THE INTERIOR Carson Mational Forest
GEOLOGICAL SURVEY 6. IF INDIAN, ALLOTTEE OR TRIBE NAME

SUNDRY NOTICES AND REPORTS ON WELLS | 7 UNIT AGREEMENT NAME

(Do not use this lorm for proposals bo delll or to deepan or plug back to & differem
reservoir. Lsa Form $-331-C for such proposahs.} B. FARM OR LEASE NAME

i Pre-Shot Ground
L :viu 0O & B8 e

~ other Mption Measurement 5. WELL NO.
2. NAME OF OPERATOR . __GB-B
U, 5. Department of Enerogy 10. FIELD OR WILDCAT NAME ]

3. ADDRESS OF OPERATOR Choza Mesa Pictured Cliffs

U.S, DOE, P.0.Box 14100, Las Vegas, NV 89114 | 11. SEC. T, R. M., OR BLK. AND SURVEY CR

4. LOCATION OF WELL (REPORT LOCATION CLEARLY. See space 17 AREA
o 15007 S 5370t oF GBER. Sec 36, Sec. 36, T-29-N, R-4-W
AT SurrFace: T-29-N, R-4-W 12, COUNTY OR PARISHI 13. STATE
AT TOP PROD. INTERYAL: . Rio Arriba | New Mexico
AT TOTAL DEPTH: Same as above (Yertical Hole) 14, APl ND

16. CHECK APPROPRIATE BOX TO INDICATE NATURE OF NOTICE, |
REPORT., OR OTHER DATA 15. ELEVATIONS (SHOW DF, KDB. AND WD)

Gl 72037

REQUEST FOR APPROVAL TO: SUBSEQUENY REPORT OF:

TEST WATER sHuT-oF [ [

FRACTURE TREAT O [

SHOOT OR ACIDIZE O O

REFAIR WELL D {:] {NOTE: Repart resulta of multiple complelicn or zane

PULL OR ALTER CASING D E] changs on Forme §-330.0

MULTIPLE COMPLETE ] ]

CHANGE ZONES i Cl

ABANDON* ] Awork started 8/26/78

tothuer)

17. OESCRIBE PROPOSED WR COMPLETED OPERATIONS {Clearly state aii pertinent details, and give pertinent dates,
including estimated date of starting any proposed work. I well is diectionally drilled, give subsurface locations and
measured and true vertical depths tor all markers and zones pertnent (o this work. )"

Cables not extending to surface. :

Travel in hole with tubing and tagged cables @ 200'.

Ran tubing down to 600'. Spotted a 566 ft3 cement from 600' to surface.
Instalied a 4" 0.D. x 12' hole marker extending 4' zbove ground level. -
Left casing head flange on 13-3/8" casing @ 2' below ground level. Work
completed 8-2%-79.

*

RN

Subsurlace Salety Yalve: Manu. and Type . - . .. ——— . e e Set@ __ ____ Fi

18. | hergdy cgriil at the foregeing is true and correct Engre. & Enermr -aWL DL Feb .
Pl : P 1918
W&m . omeDe DEMN o

P PvR O V E D 1This space 1or Federal or State ofhee sy

APPROVCD BY - i TiYLC e . OATE
COMOITIONS OF APPROVAL. IF ANY:

SEP 17.18/9 e Ty
2 7 v : i
— e SRET R

PRNEFURURINEIY S . T -5 SO S S

ﬁCTING Dlsmc.r ENGH *See lntlm:linnsﬁnﬂ Reversr Side
5 Coe
57 Ay -'."—4'\-&—1-‘.:"_'-:'-;

,”’"{4;,?‘"' L vat



Fdim 9331
Owc. 1971

Form Approwen.
Budget Bureauw Mo, 42-R1424

UNITED STATES
DEPARTMENT OF THE INTERIOR
GEOQLOGICAL SURVEY

T A, mr

5. LEASE A T L
Carsen MHational Forest -~

SUNDRY NOTICES AND REPORTS ON WELLS

1Dy net use this form for proposais bo dritl or Lo deepen or plug back 10 5 diforant

6. IFANDIAN, ALLOTTEE OR TRIBE HAMT

7. UNIT AGREEMENT HAME

reservoin, Uso Form $-321-C for such proposals )
1. oil

Post Shot Reentry of
well D 13

gas
other Emplacement Hole
2. HAME OF OPERATOR

well

U.S. Dept. of Energy/E1 Paso Hatural Gas Ce.

8. FARM DR LEASE NAME

9. WELL No. o
GB-ER

3. ADDRESS OF OPERATOR
U.S. DOE, P.0. Dox 14300, Las Vegas,NV 89114

4. LOCATION OF WELL (REPGRT LOCATION CLEARLY. See space 17
below.] 1218°FSL, 1770'FWL, Sec. 36,
AT surFace: T-29-N, R-4-W
AT TOP PROD. INTERVAL:

AT YOTAL OEFTH:Same as above (Vertical Hole)

CHECK APPROPRIATE BOX TO INDICATE NATURE OF WOTICE,
REPQRT, OR OTHER DATA

16.

REQUEST FOR APPROYAL TO: SUBSEQUENT REPORT CF:

10. FIELD OR WILDCAT NAME '
Choza Mesa Pictured Cl1iffs

11. SEC., T., R., M.. OR BLK, AND SURVEY OF
AREA

Sec. 36, T-29-N, R-4-W

12. COUNTY OR PARISH]| 13, STATE -
Rio Arriba | Hew Mexico

14. AP NO.

15. ELEVATIONS (SHOW Df, KDB, AND WD)
XDB-7227', OF-7226', GL-7211'

ard
TEST WATER SHUT-OFfF [ [
FRACTURE TREAT O O -
SHOOT OR ACIDIZE |l B .
REPAIR WEEL Ol O (MOTE: Report requlty of muliipte compiation of zone
PULL OR ALTER caSING [ ] change an Farm 9-330}
MULTIPLE COMPLETE i r1 '
CHANGE JONES L3 ]
ARANDON® O [ work started 8/29/78
{other)
17. DESCRIBE PROPOSED R COMPLETED OPERATIONS {Clearly state all pertinent details, and give perbnent dates.
including estimated date of starting any proposed work. If weli is directionally drilled, give subsurface locations and
measwied and true verticai depths for all markers and 2ones pecinent ta tils wc‘:rh.}'
%. Eaiked t?b1ngb0f5 1 J?int_aque $gc5e5 at 3751°. 40 Left
. et wireling bridge ingide .D, casing a . Le i
SettIng todls. on goppa¥gbr? ge p ug with top at_&?gg . . loe
3. Spgtie 9% f§3hc%m§qt plug from 3721' to 3542' inside 7" 0.D. casing _
nd tagg 15 ubing, - . .
4. otteg g ?t cement blyg from 3542' to 3251' and tagged with tubing.
5, Sggtted 175 ft3 cementpg¥gg Trom 53%1- %n 59%9'. 93 "
6. Milled a section of 7" 0.D. cas1ng from 2350' to 2358%'. Extended _
section cut befween 2355' and 2358' to a 13" diameter. . ] o
7. Spotted 195 ft2 cement plug from 2729' to 1923' and tagged with tubing. R
8. Spotted 195 ft3 cement plug from 1923' to 1078' and ta?ggd with tubing.
. Circulated cement to the surface from 1078' using 250 ft>, and pumped
59 ftd cement in 20" x 7" casing annulus.
10. Pulled CHP from cellar. Cut 7" casing off @ top of 20" casing head
flange {3.5' beiow G.L.} and welded 172" i

Back ili{ed cellar with dirt.

1. InstgHeq‘ cow:rerte monument over hole.
Subsurface Salety Valve: Mano, and Type . __

the loregoing is true and correct

engrg. & Energy Appl Biv.

plate over 7" 0.D. casing.

.E'Iff_k_ C_OTELEE"Ei. sgt'ésia;_____ Ft.

18. 1 heg O t .
Q at Fed o 1979
SIGHLD 1 AW mu._i;ll'i'l)I CDOESY L oelE - .
A E P ﬁ 0 v E D t1hs space for Federal or Stale office usel
:gln:::-‘:'rnibuél OF APPROWAL, IF AMY- e - DATE e '_"‘”“—f“"—": T
171979 P . RN
- L —
CARL A. BARRICK *See lostruclions on Reversy Side
ACTING DISTRICT EMNGINEER
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APPENDIX E

AVAILABLE PUBLICATIONS

PROJECT GASBUGGY
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PNE-G~-1

PRE-G-2

PHE-G-3

PRE-G-4

PNE-G-5

PHE-G~6

PNE-G—7

PHE~-G-8

PHE-G-9

PNE-G-10

PHE~G-11

PHE-G-]12

PHE-G-13

PHE-G-14

PHE-G-15

PEACEFUL RUCLEAR EXPLOSIONS (PNE)

REFORTS

Project Gasbuggy Feasibility Study. May l4, 1965 (EPNG) (USBM)
(PNE-1000). RSA-20:470

Gasbuggy Preshot Summary Report. WNovember 1967 (UCRL) (PNE-1001)
(UCRL-50345). NSA-22:8239

Gasbuggy Preliminary Postshot Summary Report. January 1968 (UCEL)
(PNE-1003) (UCRL-50386). XNSA-~22:18999

Project Gasbuggy: A Government-Industry Natural Gaa Production
Stimulation Baperiment Using Muclear Explosives. Saptember 15,
1967 (EPNG) (USBM). MNSA-23:488

Nuclear Operation: Project Gasbuggy. October 19, 1967 (UCRL)
(UCRL-50334)., NBA-22:12464

Computer Calculations of the Gasbuggy Event. May !0, 1968 (UCRL)}
(UCRL~50419)., NSA-22:35966

Gasbuggy Postshot Investigatioms in GB-ER. April 19, 1968 (UCRL)
{UCRL-50425). NSA-22:45210

Project Gasbuggy: Well Test Data, Volume II. Sepiember 1967 to
September 1958 {EPNG) {Specifications), NSA-23:489

Drilling and Testing Operations for Project Gasbuggy. 1968 (EPNG)
{CONF-680926-3). NSA-23:1490

Gas Quality Investigation Program: Status Report for Project Gasbuggy.
September 18, 1968 (UCRL) (UCRL~71314, Rev, 1) (CONF-680926).
NSA-23:495

Gasbuggy Postshot Geologic Investigations. HNovember 1968 (UCRL)
(EPNG) (UCRL-71354) (CONF-680926-2). NSA-23:1496

Operational Safety Aspects of Project Gasbuggy. September 1968 (R¥).
HSA-23:491

Status of Reservoir Evaluation: Project Gasbuggy. 1968 (USBM)
{EPNG} (CONF-680926-4). WNSA-23:492

Report of Gae Analyses, GB-1, GB-ER. 1967 (USBM) (Specifications),
HSA-Fot Cited

Report of Water Analyses, GB-1, 10-36. 1967 {(USBM} (Specifications}.
NSA-Not Cited
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PNE-G-16

PRE-G-17

PNE-G-18

PNE~G-19

PNE-G-20

PNE~G-2)

PRE-G-212

PNE-G-23

PNE-G-24

PNE-G-25

PNE-G~26

PNE-G-27

PNE-G-28

PHNE-G-2%

PRE-G-30

PHNE-G-31

Core Analysia Results, GB-1, GB-2.
KSA-NHot Cited

1967, 1968 (USBM) (Specifications).

Core Analysis Results, GB-l. 1967 (EPNG) {Specificationms}, HNSA-Not
Cited
Core Analysis Results, GB-2. 1967 (EPNG) (Specificatioms). WNSA-Rot

Cited

Core Description From GB-1 {Gasbuggy) io the Northeastera Part of
the San Juan Basin, Rio Arriba County, New Mexico, 1967 (USGS)
{Specifications). NSA-Not Cited

EPNG Project Gasbuggy Well Test Data, Volume I, February 1967-
September 1967. 1967 (EPNG)} (Bpecificatione). NBA-23:493

Area Map and Plot Plan—~Project Gasbuggy. nd (EPNG). NSA-Not Cited
Mexorandum,
NSA-23:2442

Flowmeter Teats in GB-2RS, June 23, 1968:
1968 (UCRL) {SDK-68-28) {Specificationas).

September 23,

Chemical Analysis of Gasbuggy Rock. April 4, 1968 (UCRL) (Specifica-

tions), NSA-23-2184

Well Test Data, Volume III, 1968, 1969 (EPNG) (Specifications),
NSA-Not Cited

Inventory of Wells and Springs Within & 10-Mile Radiua of Project
Gasbuggy, Rioc Arriba County, New Mexicc. December 1968 (USGS)
(Specifications}, HNSA-23:9535

Hydrologic Tests in Hole GB-1, Project Gasbuggy, Rio Arriba County,
New Mexico, December 1968 (USGS) (Specificationa). WNSA-23:9536

Hydrologic Testa in Hole GB-2, Project Gasbuggy, Rio Arriba County,
New Mexico. December 1968 (USGS) (Specifications)}. NSA-23:9537

Project Gasbuggy Operational Experiences.
(UCRL~71356) (CONF-690103-2). WNSA-23:15998

January 10, 1969 {(UCRL)

Theoretical and Experimental Studies Relating to the Purging of
Radioactivity from a Gas Well Stimulated by a Nuclear Explosion.
December 24, 1968 (UCBL)} {UCRL~50519). NSA-23:15996

Hon-Gaseous Radioisotopes--Project Gasbuggy-—Chimney Gas.
1969 (UCRL) (SDK-69-8). NSA-23:21841

January 15,

Preliminary Observations of the Postshot Geologic Effects of the
Gasbuggy Nuclegr Stimulation, Northeast San Juan Basin, New Mexico.
February 20, 1969 (EPNG) {(CORF-6902701}. NSA-23:26389
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PNE-G-32

PNE-G-33

PNE-G-34

PNE-G-35

PNE-G-36

PHE-G-37

PRE-G-38

PRE-G-1%

PNE-G-40

PRE-G-41

PHNE-G-42

PHE-G-43

PHNE-G-44

PHE-G-44
Rev. 1

PRE-G-&44
Rev., 2

PNE-G~-45

Seismic Analysia of a Muclear Explosion: Gasbuggy. December 10,

1967 (C&GS). NSA-23:21842
October 1967 (RV}.

Operational Safety Plan: Project Gasbuggy.

NSA-23:31081

.“..‘
TN
AL

Specifications for Ewplacement Hole GB-E Gasbuggy. May 1967 (F&S)

{Specifications). RSA-Not Cited

Specifications for Instruments and Stesming: Project Gasbuggy.
August 1967 (P&S) (Specifications). NKSA-Rot Cited
Specifications for Cementing Services: Project Gasbuggy. July
1967 (F&8) (Specifications), NSA-Not Cited

Specifications for Well Logging Servicest Project Gasbuggy. June

1967 {F&S) {Specifications). N8A-Not Cited

Specificetions for Surveying Services: Project Gasbuggy. June

1967 (F&5) (Specifications). NSA-Not Cited

Specificatione for Postshot Drilling and Reentry, GB-2: Project
Gasbuggy. May 1968 (F&S) (Specifications}. NSA-Not Cited

Specifications for Drilling, Emplacement, and Instrumentation:
Project Gasbuggy. July 1967 (F&S) {(Specifications). HRSA-Not Cited

Planning & Program Directive: Project Gasbuggy. August 1967 (NV),

HSA-23:26390

Gasbuggy Water Sample Analysis Results, November 4, I96B-April 17,
1969, 1969 (NV). NSA-Not Cited

Gasbuggy Experiment, Merch 10, 1969 (UCRL) (UCRL-71624)
(CONF-690312-3). NSA-23:2639]

Gas Quality Analysis and Evaluation Program Tabulas-
April 22,

Project Gasbuggy:
tion of Radiochewmical and Chewmical Analytical Results.
1969 (UCRL) (UCRL-50635). NS5A-23:31452

Project Gasbuggy: Gaa Quality Analysis and Evaluation Program
Tabulation of Radiochemical and Chemical Analytical Results. e
Kovember 17, 1969 (UCRL} (UCRL-50635, Rev. 1). KSA-24:16728 .

Prcject Gasbuggy! Gas Quality Apalysis and Evaluation Program
Tabulatien of Radiochemical and Chemical Analytical Results.
November 17, 1969 (UCRL) (UCRL-50635, Rev. 2}, NSA-25:44476
Nongaseous Radioisotopes——Project Gasbuggy--Chimney Gas. April 7,
1969 {UCBL} (UCRL-50634). HNSA-23:31451
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PNE-G-46

PRE-G-47

PRE-G-48

PNE-G-49

PNE-G-50

PNE~-G-51

PHE-G~-512

PHE-G-53

PNE-G-54

PHE-G-55

PHE-G-56

PRE~G-57

PRE~G-58

PNE-G-59

PHNE-G~60

PNE-G-61

Off-Site Radiological Surveillance Program for Project Gasbuggy.
June 1969 (DSPHS). NSA-23:40878

On-Site Radiological Safety and Medical Support
August 1, 19469

Project Gasbuggy:
Services, October 11, 1967 to January 24, 1968.
(EIC) {KV0O-294-1). NBA-24:484

Answere to Questions Posed by the Colorado Committee for Envirommental
Information Relating to the Forthcoming Rulison Underground Nuclear
Explosion in Western Colorado. August 27, 1969 (WV). NSA-23:47663

Gasfield and Mine Survey: Project Gasbuggy. June 1968 {USBM)

{PNE-1011). NSA-241343

Seismic Measurements: Project Gasbuggy. February 29, 1968 (C&GS)
(PNE-1014). NSA-24:7537

Analysis of Ground Motions and Close-in-Physical Effects: GCasbuggy
Event. October 1969 (ERC) {PNE-1010) {NV0-1163-158). NSA-24:11712

Gasbuggy Ro. 1 and Gasbuggy No. 3 Core Display, Farmington, New
Mexico. October 1969 (EPNG) (Specifications). MNSA-Not Cited

Gasbuggy in Perapective, January 14, 1970 (UCRL) (UCRL-72175)
(CONF-700101-3}. NSA-24:14109

Gasbuggy Reservoir Evaluation 1969 Report. December 1, 1969 (DSBM)

(EPNG) (CONF-700101-7). NSA-24:20926

Gas Quality Analysis and Evaluation Program for Project Gasbuggy.
December 19, 1969 (UCRL) (UCRL-72153} (CONF-700101-14). MNSA-24:20930

Behavior of Radionuclides in Nuclear Gas Stimulation Techniques.
December 21, 1969 (UCRL) (UCRL-72152) (CONFP-700101-15). WNSA-24:20878

Determining the Explosion Effects on the Gasbuggy reservoir from
Computer Stimulation of the Postshot Gas Production Ristory. January
1970 (EPNG)} (CONF-700101-13). WNSA-24:22830

An Evglustion of Water Production from the Gasbuggy Reentry Well,
Japuary 1970 (EPNG) (COH?—?DUIDI-LI}. HSA-24:20927

Project Gasbuggy: Final Report on Structural Response. November

1969 (JAB) (PNE-1012). NSA-24:16727

Hydrology of Project Gasbuggy Site, Rio Arriba County, New Mexico.
September 1969 (USGS) (PHNE-1013}. NSA-24:19084%

Report of Dff-Site Surveillance for Project Gasbuggy, March 1967 to
June 1968, February 1970 (USPHS) (SWRHL-99r). MNSA-24:22845
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PRE-G-62

PRE-G-63

PNE-G-64

PHE-G-65

PHE~G-66

PNE-G-67

PHE-G-68

PHE-G~-69

PNE-G-70

PHE-G-T1

PHE-G-72

PRE-G~73

PRE-G-74

PNE-G-75

PHE-G-76

PHE-G-77

PNE-G-78

Gasbuggy Postshot Hydrologic Investigations in GB-~3. March 9, 1970

(UCRL) (UCRL-50812). NSA-24:29414

Environmental Surveillance for Project Gasbuggy Production Test
Phase. Jume 1970 (USPHS) (SWRHL-100r), NRSA-24:41433
Instrumentation for Mouitoring of B®°Kr and 7B in Ratural Gas. May 26,
1970 (UCBL) (UCRL-50882). MNSA-24:141657

Project Gasbuggy Off-8ite Radiclogical Safety Report GB-2R Phase I
Program, July 1970 (USPHS) (SWRHL-105r). WNSA-24:44127

Some Seismic Results of the 0.5, Gasbuggy and Rulison Underground
Huclear Explosions, 1970 (United Kingdom, Atomic Energy Authority)
(PNE~R-36) (AWRE-0~-46/70). NBA-24:141458
Microfracturing in Postshot Gasbuggy Core GB-3. June 22, 1970 (UCRL)
(UCRL-50893). NSA-24150480

The Chemiatry of the Gasbuggy Chimney. WNovember 1970 {(Applied Nuclear
Co., La Jolla, California), WHBA-25:8384

Petrographic Analysis-Gsabuggy No. 1 and Gasbuggy No. 3. August
1970 (EPNG). MNSA-25:B8385

Permeability of Pictured Cliffs Sandstome: GCaabuggy Preshot and
Postshot Measurements. October 7, 1970 {(LEL) {UCRL-50946).

Project Gashuggy Hole Histories GB-E; GB-E-Rj; GB-1; GB 2R and 2RS;

GB-D; GB-10~36. nd (F&8). RSA-25:21221

Gas Produced From GB-ER. nd (BPNG). WNWSA-25:21222

Gasbuggy Seismic Source and Surface Motion, December 1967 (SC)

{(PNE-1002). MNSA-25:26405

Ground Water Safety Evaluation-Project Gasbuggy March 1971 (Isotopes,
Inc.) (PNE-1009). NSA-25:26406

Weather Predictione and Surface Radiation Estimates for the Gasbuggy
Event. March 1971 {ARL) (PNE-1008). NSA-25:37509

Hydraulic Testing of the Ojo Alamo Sandstone in Hole GB-3, Project
Gasbuggy, Rio Arriba County, New Mexico. 1971 (USGS) (USGS-474-91).
NSA-26:22745

On-Site Radiological Safety During Production Testing, January 25,
1968 to December 31, 1969. August 20, 1970 (EIC)} (PNE-1006),

Desert Vegetation Uptake of Tritium From Project Gasbuggy Rffluent.
nd (WERL/EPA). NSA-26:4742
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PNE~G~79

PRE~G-80

PRE-G-81

PNE~G-82

PHE-G-83

PNE-G-84

PNE-G-85

PNE-G-86

FHE-G-87

PHE-G-38

PNE-G-89

PNE~1{12

PHE-3014

Project Gesbuggy Manager's Report. WNovember 197! (NV) (NVO-37).

HSA-26328020

Theoretical Bvaluation of Consumer Products from Project Gasbuggy.
Final Report. Tritium Behavior in a Natural Gas Processing Plant.
July 1972 {ORNL)} {(OENL-4775}. MNSA-26:5053%

The Effects of Heat and Radiation on Gasbuggy Chimney Gas,
October 24, 1972 (LLL} (UCRL-51293). NSA-28:348

Results of Sempling Natural Gas Wells in the Vicinity of Project
Gasbuggy, February 1973 (NERC-LY) {(NERC-LV-539-9). N5A-27:27533

The Effects of Nuclear Stimulation at Project Gasbuggy. 1972 (EPNG).

NSA-Yot Cited

Planning and Operations Directive-—Gasbuggy-—1973 Production Testing
Program. September 1973 (NV) (RVD-137). KSA-29:341

Gasbuggy Production Testing. nd (EPNG). HA-29:24154
Presented at Winter Meeting of American Nuclear Society,
Hovember 11-16, 1973, San Francisco, California.

El Paso Natural Gas Company., Project Gasbuggy Well Test Data,
Volume 5. May 14, 1973 to Rovember 6, 1973 {(EPNG}. NSA-30:263

Final Report of the Radioclogical Surveillance Program for Project
Gasbuggy Production Test, May 15, 1973 to Rovember 6, 1973. August
1974. (NERC) {NERC-LV-539-30). NSA-30:23982

{NV0-195) Project Gasbuggy Well Plugging and Site Restoratiom Plan,
{U.8. Department of Energy, Las Vegas, Nevada.) July 1976

Project Gasbuggy Radiation Contamination Clearauce Report, Eberline
Instrument Corporation. Santa Fe, New Mexico. June 27, 1979

Final Report oo Structural Reaponse: Project Gasbuggy. (Blume,
John A. and Associates, Research Division, San Francisce, California}.
Rovember 1969

Special Report on the Hardcore Coste of Projecte Gasbuggy and Schooner.

Campbell, €, D, (San Franciasco Operations Office {AEC) California).
April 1969
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N¥0-50

NYo-1163-
144 Draft

AVO-1163~-
124

Ucin-15132

UcIiD-15132

UCciD-15136

UCRL-50812

UCRL-72112

Preprint

UCRL-50480

SWRHL-100r

3WRHL-105r

ORRL-TH-
2427

OTHER REPQRTS

Addendum to Project Gasbuggy Planning and Program Directive Dated
August 1967, Covering the Activities Involved in Drilling, Coring,
Logging and Testing of Well GB-3. (Nevada Operations Office (AEC),
Las Vegas.) August 21, 1969

Observed Ground Motion Data, Project Gasbuggy, Interim Report.
{Enviroomental Research Corp., Alexandria, Virginia. May 17, 1968

Summary Report of Predictioms: Gasbuggy Event. (Environmental
gesearch Corp., Alexandria, Virginia). November 1, 1967

Rawson, Donald E.;
Lawrence

Acceptability of the Gasebuggy Site.
Korver, John A. (California University, Livermore.
Radiation Lab,) April 12, 1967

Addendum Acceptability of the Gaabuggy Site: Addendum. Rawson,
Donald E.; Korver, John A, (Califormia University, Livermore.
Lawrence Radiation Lab.)

Preoperational Report, Project Gasbuggy: Gas Quality Analysis and
Evaluation Program. Swmith, €, F. (California University, Livermore,
Lawrence Radiation Lab.) WMarch 31, 1967

Gasbuggy Postshot Hydrolegic Imvestipgations in GB-3. Korver, J. 4.
{California University, Livermore. Lawrence Radiation Lab.) March 9,
1970

Interpreting the Chemical Resulta of the Gasbuggy Experiment.
Taylor, R. W.; Lee, E, L,; Hilt, J. R. {California University,
Livermore. Lawrence Radiation Lab.)}. July 11, 1969

Motione of Earth Fill Dams During the Gasbuggy Event. Power, Dean
¥v. ({(California University, Livermore. Lawrence Radiation Lab.].
August 1968

Environmental Surveillance for Project Gasbuggy Production Test
Phase. (Public Health Service, Las Vegas, MNevada. Southwestern
Radiological Health Lab.)}. June 1970

Project Gasbuggy Off-Site Radiologicsl Safety Beport GB-2R Phase I
Program. {Public Health Service, Las Vegas, Revada, Southwestern
Radiological Health Lab.}. July 1970

First Quarterly Progress Report on the Theoretical Safety Evaluation
of Consumer Producte from Project Gasbuggy. Jacobs, D. G.; Struxness,
E. G.; Eelly, M. J. {0ak Ridge National Lab., Tennessee) February
1969
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ORNL-TH- Quarterly Progress Report on the Theoretical Evaluation of Consumer
Products fron Kuclearly Stimulated Gas Wells, (Oak Ridge National

Lab., Tennessee}, February 1969

ORNL-4646  Theoretical Evaluation of Consumer Products from Project Gasbuggy.
Final Report, Phase I: Impact of Hypothetical Releases of Coatamina-
ted Gas in the San Juan Basin. Jacobs, D. G., et al (Oak Ridge
Hational Lab. Tennessee). September 1971

ORRL-4748 Theoretical Evaluation of Consumer Products from Project Gasbuggy.
Final Report., Phase II: Hypothetical Population Exposures Outside
San Juan Basin., Jacobs, D. G., et al (Oak Ridge National Lab,
Tennessee). February 1972

ORNL-4775 ‘Theoretical Evaluation of Consumer Products from Project Gasbuggy.
Final Report. Tritium Behavior in a Natural Gas Proceseing Plant.
Kelly, M, J., et al {(Dak Ridge National Lab,, Tennessee), July

1972
ORNL-TM- Theoretical Evaluation of Consumer Products from Project Gesbuggy!
2121 Pourth Quarterly Progress BReport, Jacoba, D. C.; Kelly, M. J.

{(Oak Ridge Hational Laeb., Tenneasee). October 1959

ORNL-TM~ Theoretical Evaluation of Consumer Products from Project Gasbuggy:
2513 Second Quarterly Progress Report. FKelly M. J., et al (Oak Ridge
National Lab., Tennessee). March 1969

ORNL-TM- Third Quarterly Progress Report on the Theoretical Safety

2657 Evalustion of Consumer Products from Project Gasbuggy. Jacobe, D, G.;
Bohwer, P, S; Cowser, K, E. {Oak Ridge Mational Lab,, Tennessee).
July 1969

MISCELLANEOUS REPORTS

AFSWC Air Support for Project Gasbuggy, January 31, 1968: Final Report. (Air
Force Special Weapons Center, Kirtland AFB, New Mexico). January 31, 1963

CG5-E-124 Seismic Safety Net: Project Gasbuggy. (Coast and Geodetic Survey,
Las Vegas, Nevada., Special Projects Party). February 29, 1968

Climatological Data-Project Gasbugey. (Environmental Science Services Adminis-
tration, Las Vegas, Nevada. Air Resources Lab), April 1967

Comparison of Isotopes, Inc. and LBL Results of Gasbuggy Samples., Shutz, Don
(E1 Paso Natural Gas Co., Texas)}. September 12, 1968

Gasbuggy Preshot Symposium. {California University, Livermcre. Lawrence
Radiation Lab.). September 19, 1967

Gasbuggy Production Test Data. 1968-1969. (EL Paso Natural Gas Co., Texas)
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Monero, New Mexico (Las Vegas Structure Counditiom Survey). (Blume, John A. and
Associates, Research Division, San Francisco, California)

Petrographic Analysis Gasbuggy Wo. 1 and Gasbuggy No. 3. Pawlowicz, Richard
(Bl Paso Natural Gas Co., Texas}. August 1970

Post-Morten Review--GCasbuggy Event, Part 11, Administration, Support & Financial
History. (California University, Livermore. Lawrence Radiation Lab.). May 29,
1968

Preliminary Report: S8tructural Condition Survey of Mines and Tunnels, Project
Gasbuggy {Predetonation). Williame, Frank E. (Bureau of Mines, Denver, Colorade)

Preliminary Safety Study of Gas Wells and Facilities in the Project Gasbuggy
Area, Ward, Den C. (Buresan of Mines, Bartlesville, Oklahoma, Bartlesville
Petroleum Research Center). September 1967

Preliminary Safety Study of Gas Wells and Facilities in the Project Gasbuggy
Area, Ward, Don C. {(Buresu of Mines, Bartlesville, Cklahoma. Bartlesville
Petroleum Research Center}. June 1967

Preliminary Safety Study of Gas Wells and Facilities in the Project Gasbuggy
Area, Ward, Don C. (Buresau of Mines, bartlesville, Oklshoma. Bartlesville
Petroleum Research Center)}. Revised September 1967

Preshot and Postshot Structural Condition Survey of Minea and Tunnela, Project
Gasbuggy., Williams, Frank E. (Buresu of Mines, Tucson, Arizona)

Preshot Symposiuvm on the Gasbuggy Experiment, ELks Club, Farmington, New Mexico,
September 19-20, 1967

Project Gasbuggy: Planning & Program Directive. {Nevada Operations Office
(AEC), Las Vegas), Auguat 1987

Project Gasbuggy Planning Directive. (Nevada Operations Office (AEC), Las
Vegas). February 1967 '

Project Gasbuggy Planning Directive-PL-1-2-67. {Nevada Operations Office (AEC),
Las Vegas). February 1967

Preshot Symposium on the Gasbuggy Experiment, Elks Club, Farmington, New Mexico,
September 19~20, 1967, Holzer, F, (California University, Livermore. Lawrence
Radiation Lab.) 1967

Project Gasbuggy Summary Logs. (E1 Paso Natural Gas Co., Texas). Includes:
Ho. 1 Schlumberger--Caaing Collar Locator.

Ho. 2. Birdwell--3-D Velocity Leg.

No. 3. Birdwell--Nuclear Cement Top Locator {NCTL) 2 runs (SC 137 source).
Ho. 4. Sperry-Sun-Directional In and Out,
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Project Gasbuggy: Technical Program-Reservoir Evaluation. (Bureau of Mines,
Washington, DC) {El Paso Natural Gas Co., Texas)}. Eeptember 10, 1965

Project Gasbuggy: Well Test Data. (El Paso Natural Gas {o., Texaa). February,
September 1967

SC-TM-67-3030 Free-Field and Surface Ground Motion in the Vicinity of Preject
Gasbuggy: Preliminary Data Report. Perret, William R. (Sandia Labs.,
Albuquerque, New Mexico). January 1968

Status Report on the Three Nuclear Experiments for Stimulation of Tight Gas
Sands. Luetkehana, Gerald R.,, Joman, John. (CER Geonuclear Corp., Las Vegas,
Nevada). 1976

Summary of Geological Data Obtained from Borehole GR-1, Project Gasbuggy.
Fassett, James E. (Geological Survey, Albuquerque, New Mexico). nd, 24-27 pp,
illustrstiona

Summary Minutes of the Initial Meeting of the Project Gasbuggy Joint Planning
Group, held at the Nevada Operations Office, October 7, 1965, (Nevada
Operatione Office, Las Vegas}, October 7, 1965

Test Group Director's Operational Plan: Project Gasbuggy. (California
University, Livermore. Lawrence Radiation Lab.). December I, 1966 (SDK 66-41)
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APPENDIX F

INVENTORY
PLANT AND EQUIPMENT

Material and equipment received from Eberline Co.--Gasbuggy Project, Farmington,
New Mexico, October 5, 1978, and October B, 1978, respectively.

Item and Description Unit
Tubing, 2 3/8" 4.7 | 134 Joints A-23
Tubing, H.D Nationel 12", Series 900 X 3" 1 Ea.
Tubing hanger and sub 8", Series %00 i Ea.

Shaffer B.0.P., Type 45

Manual with 10" Series 200

Top Flange and 10" Series

400 Bortom Flange with Ells 2 Ea.

Shaffer Tubing HD Type YB

10" Series 900 x 6" Series 900

with 2-4" Series 900 Cutlets

45 Degrees 1 Ea.

Shaffer Plow Seal Valves, &"
Series 900 with Wheel, 21" 2 Ea.

Shaffer Flow Seal Valve, 2"

Series 600 with Wheel, 14"

with 6" x 2" Thd, Studded

Bonnet Fl. Series 900 1l Ea.

Cameron 2 1/2" WKM/ACF Upper

Master Gate Valve 1 Ea.

2 1/2"™ WKM/ACF Wing Valve 1 Ea.
Drums {Black) F&S Office

Supplys 2 Ea.
Tubing 2 7/8" 6.5 # J-55 Eve 91 Joints

Steam Generator Texsteam

Corp, Serial Ho., 590 YR196%9

Houston Tex USAEC 76746 1 Ea.

1" Galv, Pipe, Fittings {4 Valves) 250" Approx.

ACME Fresh Air Blowers
Mcdel 4107 USAEC 1680117167927 2 Ea.
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Hoee with Fittings, 50' lengths 4 Ea.
Full Face Respirators 4 Ea,

Hose, Red High-Presaure
1" x 8'/1" x 16' /1" x 18° l Ea,

Spool, 10" Series 900 Top Flange x
10" Series 900 Bottom Flange

{atteched to Shaffer B.O.P.) 1 Ea.
GB-ER Wellhead Components

10" Series 900 Double Studded 1 Ea.
LO" Series 900 = 10" Series &00

Flanged Spool 1 Ea.
10" Shaffer Single Gate B,0,P. 1 Ea,

Cameron Type "F'' Tubing
Head 6" Series 600 x 19"
Series 800 1 Ea.

Tubing Head Bonnet 6" Series
600 x 2 172" Series 600 1 Ea.

Cameron Type "FBA" Tubing,
Hanger with 2 1/2" EVE 8 RD
Threads Top and Bottow i Ea,

Upper Tree Asasemdly 2 1/2" x
29/16" Cameron Type "F" Master
Gate Valwves 2 Ea.

Steam Gen. Pump-—-Cat Pump

Madel 0500 1 Ea.
Drums, Metal (Black) (to

burial at NTS--contaminated soil) 9 Ea.
Tubing 2 5/8" 4.7 8 RD Thread 22 Joints
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DISTRIBUTION LIST

X. N. PFrye, Dir,, Office of 0il, Gas & Shale (FE-30)
T. R. Clark, Mgr., WV

B. D. Duncan, Deputy Mgr., NV

R. ©. Amick, Chief Counsel, WV

B, W, Taft, AMEC, NV

J. R. Gilpin, AMA, NV

R, M. Nelson, AMD, NY

J. H, Dryden, Dir., NTSS0

D, ¥, Miller, Dir,, OPA, NV

G, M. Plummer, OPAT, NV {20)

B. W. Church. bir,, HPD, NV (2)

P, J. Mudra, Dir., 08D, NV

J. B, Cotter, Dir,, EAD, NV

D. N. Canfield, EPRG, El Paso, TX

C. E. Matthews, EPHG, El. Paso, TX

2. A, Cross, Mgr,, F43, Las Vegas Branch (2}

A. E, Doles, Eberline Instr. Corp., Santa Fe, NM (2)
J. Crellin, Porest Supervisor, Carson National Forest, USFS, Taos, NM {(2)
J. Long, USGS, Duramgo, CO {2)

W, Green, District Ranger, Jicarilla Banger 5Sta., Gobernador Route, Blanco, WM (2)
L. B. Ballou, LLNL, Livermore, CA {2}

€. F, Costa, EPA-EMSL, Las Vegas, WV

TIC, Oak Ridge, TN (27}
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